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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a display element in which high-precision, 
highreliability, and colored display is possible. 

SOLUTION: A negative electrode 2 comprising material of a low work function 
for injecting electrons is formed on a surface (upper surface) of a first 
substrate 1, and a light emitting layer 3 is formed further on a surface 
(upper surface) of it. In the meanwhile, a transparent electrode 5 for 
injecting holes is formed on a surface (lower surface) of a second 
substrate 4, and a carrier transport layer 6 is formed further on a surface 
(lover surface) of it. Surfaces of the light emitting layer 3 and the 
carrier transport layer 6 are tightly applied to each other to form an 
electric junction part 7 to compose a light emission element. The holes 
injected from the transparent electrode 5 are transported through the 
carrier tranpsport layer 6 to be injected to the light emitting layer 3. 
The electrons are directly injected from the negative electrode 2 to the 
light emitting layer 3, thereby light is emitted by recombination of the 
electrons and the holes inside the light emitting layer 3 or around an 
interface of the hole transport layer 6. 
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n&se i mniz& 2 © 

1±. iWE*10»*±fc»i«*nfcJi©*lift»2©ai 

«±c»«fcanfc««ji©aiiii*«svjcie»sfctti»« 
je*rt-uT**»£UTE«sn, ^iotiiii2 

*U7#««Jifc&ASn*;i£fc«fcO. flftE9B*JII*3 
[»**2] Jg2©£«£9ilCft2©ttSJe£:4>tt< 

[«f*3i3] s 1 ©s««ffii:f 1 ©t ffigi'>a< 

Em 1 ©*«±»=JBJ5S3ftfcSS 1 ©*-v U 7^itet^ 
2 0»«±k:»j*3n/t*lr U7«fc3l»3&«S^lcS5ttU 20 

M»#3I4] 9«JIB^7tSSfctt^^'J7liiMg©^% 

»*a6i m 1 ©s« sfctefg 2 ©s«© 

< t OS**f7 U+S/^»K?ft5 1: t s»a 30 

tTzmxm 1 ke*©***^. 

[|»#JH7] f i©lStS2©l«, *5J:^^n& 

[W*JS8] *n*nj*&sfis$rr*«*©«3te* 
?ftfB2rl*IC£V>ICi&tt LTEisnx^s z. t 
<h-r^.»*Ji 7 ke*©^*^ 

[»*«9] ^n-ens&afiSB-r***:©^* 

^^®^(S]tC^ifi^^|pI{CS^(C-^©^g8^RSTTBe 40 
IB** 10] '>&< ifclill ©»«£;£ tem 2©* 
-5»*3S 1 KlE*©^*^. 

^'j7«iM«©^jaa5Sfc«ifi^tc. n©asti2 

£tt«<fcT*lll#*l OKEfcWBJWF. 50 
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1 2 ] «nE#«aftfc»tt©ffi3teH*sJ:Z« l 

+ u 7ffimmv>mmM\ziimm3itzte&M&&mm&& 
s^n. *«««c»j«snfc«rE*3tJife«fc^^U7 

M3IJI ««S V »fc MNi S nt V » -5 H t £ MR 4: T * W #J» 
1 1 KB*©B3fc*^. 

[M*B13] *i©S«*fctt*2©S«i±©1fflB 
»«K»«lxT»|jESn*«*Ji*±l«r1r 'J 7«M 

©RawKiefiuitfjBjfcsn. d^ffiigiieoaffitfe^ 
»**n. «-»«fc»ric$nfciWrE**fi4j«t^*-f u 

7*&»#S^KH«anTV»*di«tt«£T*W# 
JS l 1 Kfi*©BJfej|H% 
M#«14] ^1 ©S«*S{C^f«c< 

m2©g«3? 

its utfcj; o -frft-rsisiSr^trajt^oa 

is] mi ©s«^®s /t«m 2 ©»«3?s 
©— gBt— je©® $ &&-rz>itmm : £:mi&-?z>j:m&'£ 

tHf*Jg i 4 KEftoJSJt*^ o«jfi*ffi. 

[■1**16] ^i©isaBjf;tti2fflasgs 

U7*ft3!»*JgjBfctai8£*-&tt»#*l 4KB*© 
£ft*?©39ig2fi£. 

[«*js 17] mi o*«*ffi*fcttm 2 ©»«*® 
«:»3tJiis«fcot*+ , j7«i*ji*»rit-r*xai. fen 

Jl©®J«SnTV»a:l»*«0«H-ClWE«itjiSi^J(l*«» 

«r*»»Kftiiwi**iJi*»j«r*ia4:*dtrti* 

[0 0 0 1] 

\zmt>o, mzmmm&m^rz&ftftftm^zML. & 

{cM-r-5fe©Tab-5. 
[0 0 0 2] 

[«£5fs©i£fl5] M&miM£?)V*-*f t 4 7liAG>3tmte. 
«rfti:l,T-t-©ffi11*fl*ftU ftffflMRttHt^©^ 

[0003] — sfBjtai©***^*. nmz^m 

C RTTftt*Sffll«JtC*IBiii**^iHSII»««iS©*5l 
KftttT, «^>tSxi'X7 , K©Bg»^ffi^bL.T 
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[0004] *>e>«s«±KiE?ia:Affl*ijf, mm 
[0005] z<D?>t>tfm$zistzm®ELm?cDMm 

&mi 0£ffl<^TSrf (^Xm rC.W.Tang et al. Ap 
pi. Phys. Lett. Vol.51, p. 913 (1987)) „ fiyX&fc 

i o i <D±.\zmt-(>WL>mfrt>f3.z>m.wmm (» 10 

m i o 3 &<kztiEiimmm 1 o 4£fl^u £<otc^-« 
^®(c®-7 57'^->^A-&#e^&^-5^®mii (i^n) 
i o 5 zmmmfc-rz,. mmi o 2^£>ie?i>*&a2 

-So 

[0 0 0 6] 

/t^m^trtt, in o 5&mmmz& vBfc-rztz 20 
is. mmftytmi 0 3«. fei»ftfttic>F$jtT* 

fTOfei6tr«-7X^^*fe$ffl^^^#-r, tot 1 

0 0 5 z a >MT<Dmm3m£fztmMBViZG-?z>m 

[0007] &tzmffiMfcJjmmwmzmm2nz>tz 
«6> mm?zmmmiz>bmi£.tf&-ofz. -rut?*, m 30 
fflT-^^.^«^«, i±mmm^< titbits 
^m^mizm^nx^tz. zw&otz&frzmtz-? 
*m«. *%,<pxitt$:femmtf£< » %?tm=f-&fo 
(Dmmmzibm&m&mzi'X^fz. 

[0 0 0 8] ZHZ. Xy-i&m&ftotzMzUmti.* 

mmtm&jm®mizffim?2>i)\ ee^fcttwe©^ 
*m t <d * - 7 j )i> ? s tz teQ&wimT £ a 

t^sai-rfeofco 40 

[0 0 0 9] *%Wit> Z\<D£oUft&<Dl5m?£ft.m? 

nmm&Mfcis. &mmvk • mmmom^mT. mmz 
&mfe<D*)7-»^m'¥-&mm-rz>tzg)0)%ytmTi3£ 

•5. 

[0 0 10] 

ttmMi&zntzmioy&fot, &w\zm 2 <nmmmMt 
mMf&znrzW.2<Dmfa}i*. mi ©*t£jtiog/&sn 50 
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tzm<n^miim2(Dm^i±\zm^nrznmm^mii 

tmwzmMTZ^viztg&L. Il©fIIil2® 

nmmfrz>nT£tz\3.iE?L<D*n?nmtzz>mm<D*v 

%£&\Z£K)%m*±CZ>£v\ZVtzh<DX&2>, Z\tl\Z 
cfc 0 . BffiiStt • fii*»ifflro^^^, Mtf K{£« te©# 

7-m*m^&-mmT2>fzsb<D%ytmT&£zf*<Dmm 

2f & £ jftSTT -5 £ £ t^T* # £ . 
[0 0 11] 

tt, jtffiiC'>&<£fcmi©«@Jf£5£7£Jf£^tr/l^ 

tt^js^nztsg 1 ©s«£. mmiz&2 commmmt 
MMj&zntzm 2 v>mw.ii ttwz*ifais-&. mmmi 
<7)mm.±.\zBfci*ntzm<Dimtw>2a>mfo±.izi&f&iE: 
titzmMmvmffitfMwzw.ms.tztemmm&ftvx® 
ts^LxEi^n, «iotiii^2©i»e, 
m^^tzitiEji^n^nmtA^umo)^^ u 7&&x 

[0 0 12] #«W©fl|#«2fcE*©«i»tt. IS 2© 
* 2 <DmW.±{ZBl&1StLtz*'r »J TWDMB^S^fC^* 

[0013] *Kwo«*«3caa«of8Mtt. mi© 
*«*ffiicm i e>nmmt'j>t£< t 1 

Stl/ilg 1 CD^-V 'J 7$tii2t/f £SfS2 CD*«±{C«J5g$n 

zftwitTzmxm i kb*©***^* d . mmm 

-So 

[0 0 14] *589!©>»#*4K:l2*©589Itt. ffifg^ 
ft/1 ifcte*^ U7«5i£JI©5-£©'>&< £h—Jj&m 

mit&wx&zz\t&%fmt?z>m&i%iizmM.<D5£yt 

[0 0 15] *58W©W**5tCE«©58Wtt. ^1® 
*«^<t^ 2 oaii:»«S4n&Ml«t7 * h "J V 

[0 0 16] *^BJ©tt*3S6(ClB«fe©%B^« % ^i© 



( 4 ) 

5 

T# -5 1 1* 5 ftUH £ WT 
[0 0 17] *ffiK©ai*fli 7 KlE*038Mtt. Ilffl 

[0 0 18] *«MOil**8KJB«05SM«. -ttHP 

[0019] *%9§<Z)a|3fti; 9 Ke«©»91tt» ^rtl^ 

MAM. *^1BSaS««55K#j&>&3t£«i!lT?S, {£«£© 
[0 0 2 0] *5!^CD«*«1 0(CK«©%BJ«, />& 

< ifcmi»a«sfc«m2oa«tc^$ti«,^7 , eg 
[0021] *5SB^©w*Ji i i (cie«©^Hjtt, me 

Sfc«ifi^lc. »i©S«t*2oas«oiffl|)|S-jgK: 

[0 0 2 2] ^BIHWIMBH 1 2{CfE«O^BJ«, fflgB 
[0 0 2 3] *^BJ©«*^ 1 3 {CfBS&WfSBJte. $ i 40 

ns^i^i^t u 7 mm® ommM \z mmm &b 

[0 0 2 4] *^BJ(DM*« 1 4 «CE*©«9itt. $g 1 

<Dgm&mz'>u< £*>mmmi:f£yt®&<£ti&&.<Dm so 



»M¥1 0-255976 
6 

S»jsKTai8t. ?S2CDa«^®t;r'>&< 
*$trJB*JBJsK-r*XSi:. f6l4J«fctfSS2©aS«*H 

[0 0 2 5] #fg?g©fjf#J|t 1 5 fcEfcoawa, ffg i 

[0026] *mmmM 1 6 fcje*©s6Wtt. w, i 

fcH»«*BK:B*tJi*sJ: 'J 7ftII*Mt5 
Ig<i:^^tr»*31 1 4 fcE*©B>l£3iHP©»iteMST!' 

[0 0 2 7] *%lil§©flt2ftS 1 7 Kl82*©389!tt. SB 1 
©IfiSffiSfclif 2 ©»«3?ffi ©-SBfC-^©)?;* £ 

j«ji*»j«T*xets-&tia»*«i 5 \zmm.<D%ytm 

[0028] mm<Dmm 1 ) wt, *$£w<nm 1 ©n 

Rflta. mi ic&i^t. lttiioMt&s^f?^ 

»fc:«*l^fc*«cJc«-«lsnfclftSfl(©«ffi (fir**) 
2*iffiv^->r>A^*vx^^»S{c«kD^$ti 
Tl>S. £<£>tC^©^ffi (±55) Kte, + 
— (A 1 q t r is (8-hydroxyqui no) aluminium ) 

3 jW*JBJ5SSnT»r»*. ^2©S 
fiif < i;5^7Xtt4fflgI (TI) fC«. IE?L*aA 

RK#*janT»jfcsn. *6K-to*® (TS) «ch 

U7i-;k>*75 > (TPD N,N'-bis(3-methylpheny 
1)-(1, l'-biphenyl)-4, 4' -diamine )CD^+-V 'J 7 

(jE?L) «I»B 6 S*IT^*. ■?■ LT, 

«3ttB3*«kOf*^U7' (3E?L) iI16©»i^ 

[0 0 2 9] dOJ:"5ft:«iftK*V»T, 3K«S5A^& 
ffiA^n^>IE?Ltt. *-v'J7^iMffl6^^M$nx^7t 
S3lzaAStl.^. -5-LT. ^ffi«1S2^f)ttm^% 
7tS3(CittgttA^n, dO«JtH3©F«i«*fc»a*-v 
U Till 6 £©#ffiifi&T*^£lE?L#f»Mg£f 5 - 
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[0 0 3 0] z.<n£.o\z.. *HJS©^fi8 1 fc«kft«, :*: 

[0 0 3 1] ^C*5. ^7tS3 10 

U 7«5i£ll 6 t»^LTW*]l«. fgftJi 3 S fz\t*r U 
73®3ilf 6 i««»3atiSSS*fcttffiM^**S^bT 

*«5±fc**'J7*&MJi6#»j*SftT^*a«, 

a& c <toT b t> * -v u 7 mas* 6 

jfcSftTVVCbJ;^. 

[0 0 3 2] 3<=>iC. *|fcJfi©Jt?8Trtt. «3tJB3*«t 20 
tHr*y7tfc£JI6£. ^nAlq^^TPD© 

ll«lfJii>fc*«, &r b t> citi s ©=fr«*flBHci8j£ 
sn5itij&<, sr. *BtR*m 

[0 0 3 3] $SIC. ^lOlffiC 

fflrsatttt&rufctf^xafcfcEJtsftsctafc 

fc, H-*tfcttM*©lftl:^7Xfy^#©fiI« 30 
[0 0 3 4] <!&»©»» 2 ) ±E Lit* l©3tettJBtB 

Httffi*«*i5-fcfc 0 . J9-ft»3t*«»&ftfc^ H £ % 
[0 0 3 5] «T. *»M©«2 0*ttO»»K*tt* 40 

{c»sij$nfcPHffi^B2 2ij«»*snTH5. sstc 

*. *-bT»«*«2 3©H££®l;:*««*tJB (A 1 
q) 2 4, iiJ:tXfir«iE?H*3IJB (TPD) 2 5Wf 
M^niW. — J62©*«£&*#5X*K2 
6 IE7L*aAr^fcJ6©SHJ«S (MS) 50 



&ffl¥- 10-255976 
8 

2 7 «fc 3 c«*i^uc«»K»wanT» 

j&£ft, 2 ziz^vmmzmmiEJLmmm (tpd) 2 

»JSfcSftjfcIE?LIII3&»2 5fe±tf«77S«2 6 (C^fig 
3ftfcIE&«fcji£Jg2 8®Sffl&3<r>£ft*U 
»£g&2 9£»fi&r*Z£fc«fc9«ft*^tf««Ji!tSftT 

[0 0 3 6] **ltO»JBK*JV»Ttt. S38tt@2 7^ 
S&A£ft3IEftttiE?Lf&iitil 2 8 £ 2 5 SiSSftT 
«Jfc»2 4fcftASft.&. *LT. HSU2 3»6li 
«^W«B*»2 4lC*«ffiASft. £©fS7tJ!2 4 
©F*gg|5Sfc«IE?L$iM«2 5 t©#SiSettf £jEH 

tfsig'&TSdtfc.fcDaiter*. ssjtrstt 3 o 
w»i:awii2 7#i©^7xi«2 6^s*sjtB^n 

-5. 

[0 0 3 7] C©J;ci{c. *mg<DJgS82 lC<kn«. 14 
*©*#<»fc**l*«ffi©B3fc»2 4£#2S«« 

OWD*+U7HaMi2 5 £2 8£JS^bfc©T. «£• 

[0 0 3 8] **JS©^ffi»C*3tiT«. ^10St21 
#J;C8S2©S«2 6 (C|5J— ©+t'J7iII2 5. 2 

KT*;fc»KS&*«#^J*SftTVvr'bJ:t». 
#£*©}BtBK:*$^T'b, iSfi2 3*6M$n5 
m^tt. i8j«6*i2 4t:ttASnT^*«. «7t«2 
£|gffi«ffi2 3©W(Cffi^-«|jt®^t9!«LTfe=kV^i: 

[0 0 3 9] (*JS©J£<i3) _kELfcSSl#J:Z«S2 

©*ig©^T-tt, ttigc©fT*@ *£*© 

£5fctt^*^tfA^&*©<£ttWWR©&*«*ifS 
V X {;:«}; 9 J&fSbTI^ ^©*xC:t-«^h 

rs^£d«fflliT*s. ^-dXf, *i©S«±fc:«ft;s> 

tt#J£fi£U -t-®«7* HJ VfcfelcJcOj&Oir-S^i:: 
[0040] ±Ebjfc«fb#r*>3Mfc<lfc. SBH^ft: 

fkXhP>^^A. KfcAU £A£^ofc»fb»tt. it 
«W/OK*ir7 TWe * < . CI ft 6 £ RfrStm Cffl ^ 
-SCiictO. «3ttH*»&iS:»*ft*3tt*BfS«^6t) 

«*r**ii£k:iiPAT, ^m^m^tm^w^yt 
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co o 4 i] kt, #f8uj©tg 3 (omt&o&mz&tf* 

tfZmWTZo 03{C*3^T. 3 1 «Jgl©S«i:ft& 

US 3 2 £ fc* ct 5 |6jtcitgfclc#fi]£ n 

T^fiK^nT^^., ^® 3 2 «pI«7t^T'tt2|BJT^ 
3. £6fC^©*MfC#«f£ftJl3 3*3=k^*M^V 'J 
7 (J£?l) *ii£JI3 4^#»^$tlT^^. W. 
2©Ifii:fi5^7XlS3 IE?LSrffiA 

-r^.fe*©gHjtt® (^ij®^) 3 6 tmjjfaiz&mzft io 

fij^nx^fig^n. ££lC^©*HK#«&IE?Li|i;i£J13 

{KSnfc+t'Jy (IE7L) fiiSM3 4t^IS3 5 
ic^sK^tlit^^UT (IE?L) fiiHS3 7©*H£5^ 

[0 0 4 2] *mmoKmjzioUT\z. mwmm3 6fr 

£&A£n-5IE?lte, 3^ 'J 7 (IE?l) *$i£J13 7£:3 
4i^iI$tlT^I3 3 icaA$tt£<, -tlT, SBJ 
*1I3 2^c,ttfWMI3 3 ICitJgaAStU d 20 
©SS^S 3 3 l*3£fc«IE?Uiii£Ji 3 4 t©^®ifi^T« 

tt, B§SM£f!l©7fc 3 9 1 <h|5i<IS«flJ<E>}te3 9 2 

[0 0 4 3] £©£?(;:, *J|Sg(Z)^3(Cj;n«. 1^ 
H3 2 tW,&3 6<DMJj&mWtTZ>Z tiao, 
@ 3 3 Hfi $ n 3 7t £ HilUB'J^ 5. T' t> MSMft* €> X? 

[0044] (Higwfl^. 4 ) emwgii Lfzmm<Dmm 

i£AU m«^t^*t#tt^b<^b$-B--g.t^'5tt 

<&m^&z\t<D^%&&ym=?-v>m\z-o^xmm-$- 40 

[0 0 4 5] SKT. *&W<Dm4<D^M<DBmi l Z£><,fZ> 

ftytmttMMcD&ytmTiz^T. m4&mmisU&z 
mM-rz>o m4iz^x, 4i«siosists53!f7 
xs«t-&o> ^©^®tcttai<b7>^>«iCct?)^Bj 

&SM14 2#$Cl 0 0 S^DXDiH^Wr^fTmffii^ 

*> iz^ommzmm ioo>?d v^t©^©*^ 

%M4 3 t**r U 7 (jEdFL) ffimm 4 4 ^tt^fiSStl 
T^^.„ Sg2©S«t&£:tf7XS1£4 5©OT 50 
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IE?L£aAT3fc«>©;fQ3£l 0 0 5;7D>©ti£ 

w-r^SB^as (?y*&) 4 6*^*iPitc^tc^sij$ 

$fti£J14 7#Jgf&$nT^£„ ^-LT, ^7X114 1 
tC^^nfc^r'JT (IE?L) $fij£)f 4 4<h#7XS1£ 
4 5iC^$n^+^U7 (J£?l) i«li4 7©«@4 

0 tlT to Z>. 

[0 0 4 6] *Hig©^tC*5ViTtt. !Wffi4 6* 
SSASnsIETLte^YUT (IE?L) g)II4 7t^4 
4*^$tlT5!7te4 3{caA$n?><, LT, mm 
fttti4 2 6 tt*^*t*3tJB 4 3(Cil«aA^n. £ 
©f8?fcJi4 3WJfctt*tU7 (IE7L) iftiliJf 4 4 <h © 
^® jfi#T*^ tI?L^S^-g-r * n t tc J: rj fg^T 
<5. ftftTzm*. |i§*SSl£ffiiJ©7t4 9 1 
©4 9 2©P5ffilCttltSn*. **:*5fi3t*t4aM#"C 

[0 0 4 7] d©J;5K. *mSCDJg«|4{C«tn«, *T 

m&ft.m4 3&j:&*'rV7&imm4 4&m.&ts.mmz 

[0 0 4 8] **16©»iBT?tt, i2©iS4 5 0ffl 

ic+-v'jT^jill«4 7 filters nxi****. eti 
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